Polymers are long-chain molecules that typically do not mix with other types of polymers. Thus, for example, if a water-insoluble polymer is grown from a water-soluble polymer in aqueous solution (see Figure 1) , this leads to in situ self-assembly to produce a remarkable range of spherical, worm-like or vesicular (i.e. hollow) diblock copolymer nanoparticles (see Figure 2) , with the final copolymer morphology depending on the precise reaction conditions. This so-called 'polymerisation-induced self-assembly' (PISA) approach is reproducible, efficient and generic -it works equally well in polar solvents (e.g. water or ethanol) or non-polar solvents (e.g. n-alkanes).
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